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the pressures at which most of the photographs are taken,
though at;'these pressures the negatively charged hydrogen
at<?m is represented on nearly every photograph. All the
spots-showed the characteristics exhibited by the one spot,
due to the Jtiydrogen atom, in the case previously considered.
IrTtriis case there are other transformations possible besides
the "loss or gain of an electric charge. One of the particles
'might, for example, begin its course as a molecule of hydrogen,
and in its path through the gas split up into atoms so that
the charged molecule would be represented by a charged
atom at the end of its path; there is evidence of this on
some of the photographs which will be given later.

The preceding results were obtained when the pressure was
considerable; when we reduce the pressure of the gas to the
lowest value we can reach by the use of charcoal and liquid
air, in the case first considered the luminosity is con-
fined to two spots, one corresponding to the undeflected
spot A and the other at b. All the luminosity inside the
rectangle has disappeared along with that arising from
particles carrying a negative charge. Investigations on the
loss and gain of charge by the positive rays have been made
by W. Wien ("Ann. der. Phys,," 39, p. 519, 1912) and by
Konigsberger and Kutschewski ("Ann. cler. Phys.," 37, p. 161,
1912; Sitz. Heidelberg Akad. abh., I, 1912; Glimme and
Konisberger; Sitz. Heidelberg Akad. abh., 3, 1913).

It is natural to connect the loss of charge by the electrified
particles and the recharging of the neutral particles with
collisions between the particles and the molecules of the gas
through which they are moving, and to introduce quantities
analogous to the mean free path of a molecule of a gas to fix
the rate at which the particles ]6ass from charged to the
uncharged state or vice versa. Thus we may introduce
the quantities Ax, /12, such that e~x^ is the probability. The result of
